A comparison of the absorbance, enzyme I substrate concentration, reaction efficiency and sensitivity has been made for enzyme-based clinical chemistry assays, using a conventional colorimeter versus a strip-microwell reader, in order to establish the value of ultra-microchemical procedure, with reaction volume 87 Id (light path length = 0.25 cm). By utilizing commercial kits available for the quantitation of serum glucose, cholesterol and triglycerides, it has been established that the micro method is highly cost effective (9-30 fold), reproducible and sensitive. Comparison of blood drawn by a finger prick (capillary) and venipuncture for normal and pathological specimens show reproducibility between different laboratory technologists and in reference with the values reported by an accredited reference laboratory. Since the micro method uses very little serum, it is most suitable for analyses of small samples, from large population-based field trials. However, the assay range has to be titrated for each commercial kit to establish the enzyme/substrate equivalence.
INTRODUCTION
guidelines of the manufacturer.
Chemo-enzyme based estimation of vadous biochemicals in plasma or serum is widely used for its selectivity and sensitivity. However, in the Indian context, these chemo-enzyme based assays are expensive and hence many clinical chemistry laboratories still employ cost-effective colorimetric assays like O-toluidene test for glucose, Zak's method for cholesterol, that are not very selective.
Semi-automatic and automatic chemo-enzyme assay readers also employ expensive instrumentation, and the reagents or methods employed make many of these approaches close-ended, and restricted by the cholesterol and triglycerides using macrocolorimetric method and ultra-micro chemo-enzyme based assays, using a microwell strip reader. cholesterol, triglyceride), we found that there was a slight improvement in absorbance (Fig. la, 1 b, lc ) due to the increase in enzyme content.
MATERIALS AND METHODS

Materials
The standards used for linear regression analysis in the case of all three analytes fall in the range of clinical relevance (Fig. 1 a- 
Comparison of Venous and Capillary Samples :
We have compared representative normal and (n = 6) 1.0 3.0 0.5 1.9 proportionally increasing reagent content. This anomoly was investigated by increasing the reagent content proportional to the path length and we found a strict conformity (Fig. l a) to
Beer-Lambert's law.
One of the limitations of microassay is the availability of active enzyme in the commercial reagents and there could be significant variation between batch to batch, due to the influence of poor refrigeration and storage conditions before its usage. Another precaution to exercise during the handling of high value pathological samples, is that we recommend a two-to four-fold dilution for diabetics and hyperlipidemics. During micro-pipetting of samples, the use of capillary-type microtips is suggested for accuracy and wiping of the outside before transfer to microwells in order to avoid dripping and microdrop contribution to assay values.
Estimation of capillary blood glucose using filter paper spots, glucometers or dipsticks (4, 7-9) are already widely accepted and have proven to be suitable for monitoring the control of glucose levels of diabetic patients. Rapid and large population field trials, diagnosis in intensive care and want of minimum pain inflicting procedures in pediatric care dictated the wide spread use of capillary blood sample collection. In our present study, capillary blood collection by a finger-prick method was analyzed for its su!tability to our ultramicro chemo enzymatic assay protocols. A small amount of plasma/serum available from capillary collection, was insufficient to undertake replicate macro assay (one ml). Hence, we used reference values (venous) provided by the certified lab, to compare our results obtained by the ultra-micro assay procedure using both capillary and venous blood samples of the same patient (paired study).
The disadvantage of the capillary method is that in a few cases of hypovolemic individua;s with high hematocrit, the values reported from the microasssy tend to be exaggerated by 20-25%. In such instances, the results must be interpreted with caution. This haematocrit dependency of capillary blood glucose estimations was consistent with earlier reports about false diagnoses of hypo-glycemia in hemoc~oncentrated patients and of normoglycemia in anemic patients (10) . It is therefore appropriate to conclude that significant differences between capillary and venous analyte levels, if any, are probably a result of haematocrit differences or errors in the collection technique, rather than due to the precision of the assay reported here.
In summary, we have shown that the intramicro assay for three blood parameters, employing chemo-enzyme methodology, provides reliable results and is highly cost effective (nine to thirtyfold, depending on the assay) especially for assays using expensive cholesterol and triglyceride reagents. We suggest the use of a total assay volume of 87 ~1 volume (0.25 cm path length), which includes one to two ILl of plasma/ serum (if necessary, diluted 1:5) for the estimation of glucose, cholesterol and triglycerides. The assay is especially ideal, when blood samples have to be collected in pediatric wards, or in the field, using capillary method for large population studies at reduced cost, time and sample volume.
The microassay technology requires little lab space, relatively inexpensive instruments and skilled technologists. Therefore, the ultra-micro assay described here is best suited for economically underprivileged laboratories.
